ED 062 016

AUTHOR
TITLE

- INSTITUTION

REPCRT NC

BUREAU NO

PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS |

DOCUMENT RESUME

, PS 005 626
//

MacDonald, Randolph. .

Analysis of Intelligence Scores. :
Appalachia Educational Lab., Charleston, W. Va.
TR-13

BR-6-2909 - /

Dec 71

14p.

MF-$0.65 HC-$3.29 o
Attention; Cognitive Processes: *Comparative

Analysis; Data Analysis; *Educational Programs;
Educational Research; *Intelligence Level; Language
Development; Measurement Instruments; Orientation;
*Preschool Children; Psychomotor Skills: Task
N Performance; Testing; *Test Results

IDENTIFIERS: *Peabody Picture Vocabulary Test; PPVT
ABSTRACT : | i |

1 a A study directed toward the education of preschool
children is presented. This study, the Appalachia Preschool Education
Program, was designed to affect the performance of children aged 3,

4, and 5 in four skill areas: orienting and attending, motor |
activity, language, and cognition. One of the ins‘ruments used in the
evaluation of the program was the Peabody Picture Vocabulary Test
(PPVT) . Results of the administration of that test to children in the
Preschool Education Program are presented. The report is divided into
three sections., The first describes the test and its administration;
the second presents the analysis of test data and compares the
performance of children in three treatment groups and one control
group. The third section explains and defends the use of post-test
PPVT scores as a covariate in analyzing results of testing used in
cther instruments. (Author/CK) : '




— | /Jr\é

U.5. DEPARTMENT GF HEALTH. ;
EDUCATION & WELFARE {
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON DR ORGANIZATION DRIG-
INATING (T POINTS OF VIEW OR OPIN-
IONS STATED DO NQOT NECESSARILY
REPRESENT OFFICIAL QFFICE OF EDU-
CATION POSITION OR POLICY -

Analysis of Intelligence Scores

ED 062016

Techniéc:l Report No. 13

| o pecémbe.—, 1971

T S Dmsu)n of Research nnd Gluohﬂﬂ ,

e

| ch 1348
Charlestan W AY 25325




by

=

Randélph MacDonald, Associate Educational Development Spec1311:t
Regearch and Evalaation

Y SV A




TABLE 07 CONTENTS
Chapter-1
ANALYSTS OF INTELLTIGENCE SCORES ... ''i'ttinnntiiin et 1
Introduction ..........ooveu... e |
Description and Administration of the PPVT e |
Age COmpaTiSoOns ....... ...ttt i, et 2
Analysis of Results .............. I -
Use of PPVT Post-test. Scores as Covariates T I
List of Tables
Table - 7
13.1 Mean Age in Months by Class, Treatment Gréupg and Sex-.........n.. 3
13.2 Summary of Analysis of Variance of ‘Age in Months ................. 4
13.3 Pfe and Post-test PPVT Raw Scé:e Megﬁs, Standard Deﬁiati@nsj
and Number of Subjects by Age, Sex, and Treatment .............. 6
0 13.4 Analysis of Varigﬁééféummary Table on PPVT. Post-test Scores ...... 7
. P 5 | ; a |
"13.5 PPVT Pretést Means for 3-Year-Olds Ordered from High to Low ...... '8
. ' , |
136 PPVT Post-test Means and Gain Scores f@r 3-Year-0lds
o * Ordered by Pretest Rank ...i.i..,,g.i;..;g_....g.g.@g,g,...,f... 8
13.7 PPVT IQ Score Meaﬁs Standard D6v1at10ﬂs, Number cf
Subgects by Age, Sex and Treatments for both Pre and | :
ANd POSt-teSTS ..ttt iir ittt e e e e e, O
- 13.8 Analysis of Varian;e of PPVT Post-test IQ .g;..}gg.i;.,,.[.....;.;ﬁil
List of Figures
Figure . o
13.1 . Mean Age in Months by Treatment Group ........... S
13.2 PPVT 3-Year-01ld Post-test Means by Treatment gig..i,;é{.glgil;g}!. 7
13.3 PPVT Pretest and Post!té$t IQ Scores by Treatment ................ 10
o : .
= 5 . : »




Analysis of Intelligence Scores

Introduction

"The Appalachia Preschool  Education Program was designed to affect the
performance of children aged 3; 4, and 5 in four skill areas: orienting
and attending, motor activity, 1anguage and cognition (Hooper and Marshall,
1968). One of the instruments uséd in the evaluation of the program was
the Peabody Picture Vocabulary Test (PPVT) Results of administration of
that fest to childrén in the Preschool: Education Program are presented in
this report. The report is divided into. three sections. The first describes
the test and its administration, the second presents the analysis of test
data and compares the performance.of children in three treatment groups and
one control group.. The third section explains and defends the use of post-

. test PPVT scores as a covariate in analyZLHg results Gf testing using other |

Y

1nstruments

Desgriptian“aﬁd Administration of the PPVT

The Peabody Picture Vocabulary Test consists of a series of 150 plates,
each containing four illustrations. One of the four illustrations on éach
plate corresponds to a key word chosen from Webster's New Cclleglate DlCtlQ-
nary (G and C. Merriam Co. 1953) o o

! In .1fn15ter1ng the test the examiner beglns at a level recommended

in the manual fox the age level of the youngster being tested. If the
subject misses ag)ltem before, correctly answering eight items in a row, the

test administrator works backwards from the mistake and continues until eight

consecutive correct responses are achieved by the child. The examiner pro-

- notinces a word- from the list, while at the same time showing the.child a

_ plate containing the llluStTEtan of the word.' The child responds by pointing

ta the_picture carrespcndlng to the word named: Fcllawing_six incorrect
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answers in eight responses, testing is discontinued. The total number of
correct responses on all itéms is the raw score, and from that a mental age
(M.A.) score is derived. In addition, raw score and chronological age are’
used to’ compute a deviation IQ score with a mean of 100 and a standard devia-

tion of 15. _ _ e

Age Comparisons

Children who were selected for the three treatment groups in the Pre-
school Education Program were assigned to an age classification on the basis
of chronological age. as of October 1. This procedure made it possible for’
children in one age group to differ by as much as one year, and even greater
differences in average "age in months among the groups were therefore possible.
‘In-order to take age differences into account in the analysis, it was necessary.
to compare children in the treatment groups on this factor.

Table 13.1 summarizes the data. The figures shown are mean age in months
by sex and age classification for the three treatment and_ome control groups.
The figure given i% the mean age in months at the end of the third year of
testing, so that children who had attained their third birthday prior to
October 1 of the previous year had by this time passed their fourth birthdays.
The control group, for example, averaged exactly 4 years of age, while the

three treatment groups were all somewhat older.-

« Aﬂalyéis of vgriance of tﬁese datar(Table 13;2) 5heﬁed that .the gr0ups
differed.significantly from one -another in mean age in months.% Subsequent

analysis using Dunnett's procedure revealed that the TV only group was signifi-

cantly older than the other three.. The means for the . four groups are illus-

trated in Figure 13.1. o
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Table 13.1

Mean Age inm Months by (Class, Treatment ‘
Group, and Sex o

TV=HV-MC TV-HV TV only Control

L

i

L %= 50.67 | %= 49.63 2.75 | %= 48.00
Mo | N= 12 = 16 N= 17 ||
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Tahle 13.2

Summary of Analeis of Variance of Age in Months

Source n? d.f Mean Square F “ o]
Trt., . 074 3 40827.10 11.96 <.005
Sex .003 1 6255.84 - 1.83 -
Age .084 p 70039.71 20.51 <.005
Trt. by Sex ' 006 3 3445,05 1.01 %
Trt. by Age 028 6 7827.01 -2,29 _ --
Sex by Age 003 2 2592.60 0.76 -
Trt. by Sex by Age 016 6 4426.75 1.30 -
Error ~ 1. 782 378 3414.60 -
65.00 -
-64.00
63.00
62.00- 4.
61.00
£ 60.00 T
59.00 4
o T e . — —— R
; - TV-H TV only - Control e
62.47 61.49 : 64.68 59.00 -~
e Figure 13.1 ° 'J

Mean Age in;Ménths'by‘Treatment Group
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Analysis of Results l

In June, 1970--at the end of the second year of the field test of the }

. Preschool Education Program--the PPVT was administered to a randomly selected;
sample of 168 4~ and 5-year-old children ir three treatment and one control |
groups. The treatment groups were: g

e Those receiving three components of the program--television, home
visitors, and mobile classroom (TV-HV-MC). o

e Those receiving only the first two components (TV-HY).
e Those receiving television only (TV only).——o - o 4

The control group consisted of children of similar backgrounds from
another region in the statel The PPVT was administered in September, 1970,
to 74 3-year-old.children who were entering the program for the first time.
These test results, on a total of 242 children, are reported in Table 13.3
as pretest scotes. Tests administered in June, 1971, to 396 children--all
who were_tlen in the program--are shown in that table as post-test results.
The analyses which follow are based on the data contained in Table 13.3, ..+

Analysis of variance on the post-test PPVT scores showed significant
treatment effects (Table 13.4). The differences were .attributable to the
higher mean for the TV-HV-MC group as shown by post-hoc comparisons using
Dunnett's test. Group mean5 on the PPVT post-teést are illustrated in Figure
13.2. Similar results were observed at the end of the ‘seécond year of the
field test of the program, so that to some extent the present findings are
the result of carryover effects~from the first two years .of the program. '

They also may be attributable to preexisting differences in the skills ‘which -7 "

are measured by the PPVT. To control for.bath factors--cumulative-effects and
preexisting differénces--it is necessary to examine a group of children for
whom pretreatment test data are available and who have been in the program
for only one year. The 3-year-old group ‘fits that description, and what
follows is an analysis of the performance on pretsst and post-test PPVT by
that group of children. : o t o

Table 13.5 shows the relative position, of each of eight 3-year-old

7y :, ;

Q%af: treatment by sex groups on the PPVT pretest. The data are taken directly
(™ from Table 13.3, . - i

Tl v

-

¢ - When comparisons are made ‘on post-test and gain scores, some interesting

Egjﬂ patterns emerge. These data (Table 13.6) show that the control groups

ﬁ;ff” achieved the smallest gains among the eight groups. Male controls regis-
tered a gain score of 2.40, and the females increased their score by 3.70

Eﬁ%yf from pretest to post-test. 'By\comparifin; the smallest treatment group gaiﬁr
s, SCOTE was 6.87 for male TV only and the largest was 19.30 for males 'in the
‘o TV-HV-MC group. In spite of the fact that the two control groups started -
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Table 13.4
+Analysis of Variance Summary Table on PPVT Post-test Scores

Source ﬁ%r ' d.f. Mean Square F ol

30860.77 - 13.68 <.005
7193.52 3.19 -
39125.51 . . 17.35 <,005
2178.56 .97 o
5525.13 .45 ¢ -
1313.31 .58 --
3673.96 .63 -

2255,26 '

Trt. .080
Sex 006
Age .072
Trt. by Sex - ..006
Trt. by Age ! .030
Sex by Age .002 -
Trt. by Sex by Age . 020
Error ‘ . 770

(PO S T e N TS B N
=D ey 1T

L
I

46.00 - +

44.00
42.00

40.00

. ss.oé- jﬁ.

“TV-HV TV only |

45,50 | 43,56 © 38.50 '38.53 /

Figure 13.2

PPVT 3-Year-0ld Post-test Means by Treatment
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PPVT Pretest Means for 3-Year-Q0lds o
Ordered from High to Low

' Group - ‘Mean

A , A
Male Control 36.13
Female  TV-HV-MC  35.18
Female Control | . | 32.25
Male TV only 31,63
Female TV only |  28.60
Female  TV-HY | - 28.40

Male TV-HY [ zg.ggfri>

Male TV-HV-MC" 'j- _26]20 -

C

Table 13.6;
- PPVT Post-test Means.and Gain Scores for
3-Year-Olds Ordered by Prétest Rank

”

‘Pretest : . ]
Rank Group Post-test - Gain Score.

1 Male Control  38.53 2.40

2 1"":! Female TV-HV-M: 44.54 9.36

I ltr Female Control. - 35,95 ' 3.70

4 Male TV only 38.50 - 6.87
5 ‘\Feméleifv éniy*':‘”v 37.40° - 8.80
6 Female TV-WV . 38.29 9.8
7 Male TV-HV 4356 15.56

g Male TV-HV-MC 45.50 19.30
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~out high in relation-gto the treatment groups, by the end of thg\year they
had fallen behind. GSp&arman‘s rho applied to ranks for the eight groups on
pretest and post-test results failed to indicate significance (r=-.24). How-
ever, the trend revealed B¥{these comparisons is clear.

The “PPVT 1Q is a derived score based on a youngster's raw score on the
test -and his“chronological age. Utilizing a table provided by the test
publisher, the tester selects a point corresponding to the youngster's
chronological age and raw score. This yields an IQ figure which is devia-
tion in nature and allows the student's performance to be compared with that
of his peers. Both pre and post-test mean IQ scores for each age by sex sub-
group for the three treatment and one control groups are reported. in Table
13.7. These means are depicted graphically in Figure 13.3. Since these -IQ
scores are by normed mean for each age (norm=100), no representation of the
normative group is necessary. ' :

Analysis of variaﬁcé of the IQ scores computed using PPVT post-test
results is shown in Table 13.8. Treatment effects were significant.
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Table 13.8

Analysis of Variance of PPVT Post-test 1Q

Source . QE. d.f. Mean Square F P
“Trt. .08 e 136409.16 13.00 <.05
: Sex ’ .003 1 18211.56 1.74 -
Age .03 2 89270.90 8.51. <.05
Trt. by Sex .007 3 12018.22 1.15 -
Trt. by Age .02 6 23278.77 2.22 -
Sex by Age , .004 2 9607.99 0.92 -
-Trt. by Sex by Age .01 6 .13236.92 1.26 -
Error ' 373 10489.04

Use of FPVT Post-test Scores as Covariates

. An important consideration in the evaluation of an effort such as the
Preschool Education Program is the need to control for factors which are
likely to influence treatment effects. Earlier discussion in this report
‘dealt with the proublem of age differences among treatment groups. Similar
consideration must be given to uncontrolled variations in ability. “Although
the selection procedures involved in choosing children to participate in

the Preschool Education Program were designed to minimize the possibility
of systematic bias favoring one group over others, the possibility remained
that sampling variations were large enough to distort the results of the
evaluation. .

- Since there was no satisfactory pretest data available on all subjects
involved in the program, the question was whether to ignore the problem
altogether or rely on some less satisfactory means of controlling for this
variation. The decision was to use PPVT post-test scores (as shown in Table
13.3) as one covariate in analysis of covariance of scores on the Illinois
Test of Psycholinguistic Ability, the Frostig Test of Visual Perception,
-and the Appalachia Preschool Test. The other covariate was age in months.

The disadvantages of using a PPVT post-test score are, of course,
immediately apparent. Scores were taken at the end of the third year of
the field test and were not immune to treatment effects, as has been shown
in analyses presented in this report. However, the PPVI was the one instru-
ment whi-h had been administered throughout the duration of the program
which yielded an IQ score, and it was therefore the logical measure for use
in covariance analysis. - ' ‘

The use of the PPVT post-test as a covariate is a conservative pro-

cedure. If it biases results, it does so in a direction which diminishes
- the likelihood that program treatment efféects will appear significant.
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